This study aims to explore the impact of social resources within the workplace on individuals' income level among Chinese urban residents, using data provided by JSNET2009. To adequately address the endogeneity problem, we use the first-order difference method to help identify analysis models. The results indicate that: (1) both internal and outward interactions have positive effects on income level; (2) the effect of outward interactions is stronger than that of internal interactions; (3) the effect of outward interactions is stronger in the state-owned sector in comparison with the private sector. Our findingscontribute to the understandings of the causal effect of social capital.
Introduction
Occupational interactions are important in the work and life of contemporary urbanites. On the one hand, production and consumption mechanisms in modern society determine that enterprises, governments, and social organizations are inextricably linked to each other. On the other hand, regardless of bureaucracy or flat management, interpersonal interactions centering on the working unit are an important and indispensable part of modern career life. From the perspective of social capital, interpersonal interactions, either inside or outside the work place, are able to bring opportunities for resource exchanges as well as building and maintaining of relationships to individuals in the workplace (Bian 2004 ). In addition, as social networks of occupational interactions are dependent on job and occupational demands, they are weaker than individual social networking based on friends, relatives, etc. in terms of individual selectivity and instrumentality. Their correlation to work, however, is much higher. The labor market effect of occupational interaction not only is, therefore, able to exert influences on individual labor market outcomes but also can be differentiated from functions of general individual social networking. This is worth further exploration.
In present studies on social capital in China, scholars focus on the impact of resources outside the workplace, such as relational networks of friends and family on individual labor market outcomes in the workplace (for relevant references obtained from the retrospective approach, please refer to Zhang et al. 2004; Zhang 2011a Zhang , 2011b Chen and Fan 2011) . However, analysis of social capital in the workplace concentrates in most cases in organization and management fields. There are only a few papers that focus on occupational social capital, and they are mostly limited to discussions about the relationship between leaders and subordinates. In addition, only cross-sectional data is adopted (Hao and Bian 2014; Liu et al. 2008; Li and Tu 2011; Han and Yang 2012) . They are thus not persuasive enough in terms of casual inferences. This paper attempts to extend such a research scope in the field of quantitative study on social capital, to examine whether the relational network associated with the professional field domain has any influence on income for individuals in a workplace.
To inspect the casual relationship between social capital and individual labor market outcomes, potential endogeneity bias sources must be excluded by all means, such as individual heterogeneity (e.g., capacity, character), that can be neither observed nor considered (Mouw 2003 (Mouw , 2006 Fan 2010, 2011) . In domestic studies, those employing a counterfactual framework and advanced econometric model to solve endogeneity problems keep emerging (Liang 2010; Chen 2012b; Chen et al. 2013 Chen et al. , 2014 Chen and Bian 2015) . Survey data from China, however, made available with sufficient sample size and information content and, of a size large enough to support counterfactual analysis, is still rare. A 2009 investigation on eight cities of China (JSNET2009) focuses on social networks; its questionnaire design is substantially extensible. Therefore, important data support can be offered by JSNET2009 to solve endogeneity problems among social capital analysis.
Based on JSNET2009 data, this paper also regards the urban workplace as its research site to analyze the casual effects between frequency of occupational interaction and worker income. For the purpose of solving endogeneity problems of general model regression, the first-order difference method is adopted based on the fixed effect hypothesis to eliminate individual heterogeneity, which fails to vary from the model with time, so that the real income effect of occupational interaction can be acquired. The structure of the content below is as follows. The first part is a review of the occupational interaction concept as social capital and relevant studies. In the second part, endogeneity problems are investigated, together with the corresponding solutions. Associated data and variables are introduced in the third part, and the fourth part describes and interprets model regression analysis results. Finally, in the fifth part, further analysis and summaries are presented.
Occupational interaction: a social capital inside/outside the workplace
Theoretical context of occupational interaction
In a broad sense, occupational interaction refers to interpersonal interactions brought about by work and occupational demands. Occupational interaction, which serves as a critical component of individual social networks, exists in every workplace (Bian 2004) . Relevant studies indicate that, just as in other individual social networks, structure and features of occupational interaction are under substantial influences from field domain (e.g., corporate organizational structure and environment) and individual positions (Han 1996; Carroll and Teo 1996; Lazega and Duijn, 1997; Cogliser and Schriesheim 2000; Cole et al. 2002; Hao and Bian 2014) . More importantly, as contact objects of occupational interaction hold resources of diverse natures and quantities, they may exert a great impact on individual labor market outcomes, just as is true of the social capital brought by relatives and friends. As a result, the occupational interaction process is also a process of social capital accumulation, mobilization, and use in the workplace (Bian 2004) .
In the field of social capital studies, the theory that occupational interaction as a relationship characteristic affects labor market outcomes was first presented by Bian and Logan (1996) . From a binary viewpoint of nation and market, power relationship interactions within an organization (e.g., by associating with superiors and leaders that represent hierarchical powers), market link interaction outside an organization (e.g., by associating with market main bodies out of the workplace), non-power interaction within an organization (e.g., having contact with technologies and machines instead of people), and so on were adopted to generalize types of occupational attributes. However, in conducting empirical research, different jobs were simply categorized into the three types mentioned above, and such a method appears to be slightly subjective. In subsequent studies, therefore, Bian (2004) officially put forward concepts of "Hierarchy Association" and "Markets Relationship" based on the 1999 Survey Data of five cities in China. In addition, Hierarchy Association and Markets Relationship are degrees with a series of occupational types that can be measured and treated as explanatory variables of social capital. Such a study provides concepts that operationalize occupational interaction theories of society in the transforming stage by comparing national and market forces.
On the basis of Bian's studies, analytical insights into occupational interaction can be thought of as position features of social networks, described by Hao and Bian (2014) , who classify occupational interactions into outward, internal, and bridged connections, instead of the perspective of the nation-market forces. Among them, great heterogeneity exists between objects and actors of external connections as non-repetitive information can be offered to the latter. Regarding internal connections, objects and actors are significantly homogeneous; however, considering that they belong to an identical bureaucracy, related organizational resources are abundant. Bridged connections are similar to those of structural holes and across structural holes; not only can non-repetitive information be provided but also owns powerful organizational resources. Although trichotomy here fails to be carried out from a binary perspective of nation and market, it offers a perspective of occupational interaction observation for society in a transitional period together with other social situations. In this paper, by integrating analytical insights from Bian (2004) and Hao and Bian (2014) , an occupational interaction concept of internal/external connections is adopted based on network locations, so as to analyze its influence on individual labor market outcomes.
The function of occupational interaction
In international sociology study circles, sociologists have been paying close attention to the impact of social networks on individual career development very early (Burt 1992 (Burt , 2000 Meverson 1994; Podolny and Baron 1997; Kim 2001) . Such research, however, emphasizes the measurement and analysis of network structures and in most cases focuses on social network location characteristics of occupational communicators instead of the direct measurement of occupational interactions as social capital. In the organizational management domain, relevant leader-member exchange (LMX) theory indicates that the closer the relationship between leaders and employees is, the higher the possibility that leaders will give priority to in-circle members (Law et al. 2000; Scandura and Schriesheim 1994) . In addition, when the quality of interactions between leaders and members is high, it is more likely that the latter will obtain more resources, information, authorizations, etc. (Dienesch and Liden 1986) . Leaders are even willing to assist members within the circle to formulate occupational planning and goals and take advantage of their own social networks to provide aid in objective fulfillment (Sparrowe and Liden 2005; Han 2010 ). In the case that the relationship between leaders and members is positive, or has a higher exchange quality, member career satisfaction also increases (Schriesheim et al. 1998; Wayne et al. 1999) . At the same time, it is more probable that employees will achieve professional success (Ng et al. 2005; Breland et al. 2007) .
For studies in China, despite the fact that quantitative research in this domain originated with Bian et al. (Bian and Logan 1996; Bian 2004) , the direct association between occupational interaction and labor market outcomes has not been analyzed specifically. Other scholars stress human relationships and the importance of social intercourse in particular workplaces. Some research conducted in English found that the leadermember relationship observed in China is similar to LMX in Western societies, although the former is usually extended to a close, private relationship outside of the workplace (Law et al. 2000) . For example, according to the paternalistic leadership style in China (Cheng et al. 2002; 2004) , leaders take particular care of subordinates who have a preferable relationship with them, and may even practice favoritism (Westwood and Chan 1992) . Especially at times of failure or the unsoundness of formal organizational institutions, the exchange relation between superiors and subordinates turns into an alternative mechanism in such formal institutions to manage individual development (Peng and Heath 1996) . As far as research in China is concerned, according to the findings of Ruan et al. (1990) , the Chinese attach more importance to workplace-based karmic connection networks than do Westerners, which implies that occupational interaction has a special meaning for Chinese society. In line with Liu et al. (2008) , by analyzing paired data of employees, colleagues, and direct leadership in manufacturing enterprises, it is found that the leader-member relationship has a significant influence on employee's career development prospects. For similar findings, please refer to psychological studies by Li and Tu (2011) , as well as management research conducted by Han and Yang (2012) . In addition to this, studies on the floating population indicate that the professional network has a special value for migrants, especially migrant workers (Li 1996; Liu 2001; Cao 2003) .
Nevertheless, the relevant international and Chinese research mentioned above not only is limited in number but also suffers from three limitations. First, studies on occupational interaction only explore the leader-member relationship. As described above, occupational interaction does not simply refer to the connection between workers and leaders; it should also include communications between hierarchy leaders and colleagues within a workplace, as well as interactions with staff from other workplaces. Second, all the above literature adopts cross-sectional data 1 without taking endogeneity problems in social capital into account. In other words, while personal abilities (including character and extroversion) may influence both occupational interactions and career development, it is possible that a reciprocal causation relation exists between the situation of career and workplace social capital. Therefore, statistical correlation found by empirical analysis cannot be employed to prove without a doubt that occupational interaction has a causal influence on career development. Third, previous research fails to emphasize differences in occupational interaction and traditional social capital based on affinity (relatives, friends, etc.). Furthermore, such network component differences may lead to a phenomenon whereby both are provided with diverse features at the time of exerting labor market effects.
Concepts of internal/outward occupational interactions
As mentioned above, the concept of occupational interactions can be operationalized from different perspectives. In terms of feature analysis on intercourse objects, it can be divided into Hierarchy Association and Markets Relationship (Bian and Logan 1996; Bian 2004 ). But, if analyzed based on the relative location of social networks, it is otherwise categorized as internal/outward associations, etc. (Hao and Bian 2014) . In this paper, the concept of occupational interaction is operationalized as the continuation of the location viewpoint described by Hao and Bian (2014) . However, it is important to improve on the three types of measurements for occupational interactions. First, it is irrational to adopt interaction frequencies with clients, service objects, and customers or with different kinds of guests. For example, interaction frequency between workers in service jobs and clients/customers is significantly higher than for employees in managerial posts and so thus may only reflect differences in positions and even the higher frequency-associated disadvantages in job characteristics. After preliminary testing of JSNET2009 data, it is found that, after controlling for profession, interaction frequency with clients/customers has a significant negative correlation to incomes and job levels (among other factors) of workers. Such a result supports our speculations. Interactions with clients/customers may only embody job characteristics in the secondary labor market. Second, "bridged connection" is defined as interactions with agents of other units and organizations, according to Hao and Bian (2014) . However, the corresponding measurement becomes interaction with other units (hierarchy departments/ units and other departments) without stressing the "agents". Consequently, what were described as bridged connections in early studies is deemed to be reflections of "outward connections" in most cases.
In this paper, a binary method of "internal interaction" and "outward interaction" is presented and adopted. Here, we emphasize that internal interaction in a workplace refers to interpersonal interactions inside the unit, while an outward interaction in a workplace consists of interpersonal interactions performed outside of the workplace due to job demands. Both internal and outward interactions are specially carried out as a result of professions and jobs; their differences lie in interactions with relatives and friends in a general sense. To a certain extent, the homogeneity of internal interaction is obvious; in comparison, outward interactions can be involved with more extensive organizational resources and even give rise to connections similar to structural holes and across structural holes (Hao and Bian 2014) .
It is worth noting that the internal interaction and outward interaction concepts utilized for the workplace are related to the concept of homophilous resources presented in the latest international literature, although they differ from each other in essence. According to Chen and Volker (2016) , under the market economy condition, patrons and job seekers with the "same post" (or in the same trade) are able to intensify pull effects of social capital on incomes, status, etc. That is, the homogeneity of "having the same post" will enlarge the effect of social capital. In terms of the internal interaction in a workplace proposed here, it largely belongs to the category of having the same post. What it measures, however, is not a single patron but the intercourse object of the entire unit. With regard to outward interaction, it not only covers those of the same post from diverse units but also consists of those from different posts and units. It is also about measurements at the group level, rather than the individual level.
Three hypotheses of occupational interaction
For internal and outward interactions, the social resources of others can theoretically be brought to individuals through occupational interactions. Both, therefore, can be classified into "available social capital," 2 which is the "network social capital" defined by Mouw (2003) or the "possessive social capital" described by Zhao (1998) . In spite of the different language, those concepts all stand for the sum total of potential social capital embedded in a given egocentric network (Chen and Fan 2011) . From the viewpoint of occupational interaction element features, objects of occupational interactions reflect the network structure of laborers in the field domain of work, while the frequency of interaction signifies the possibility for laborers to retrieve resources from the network structure (Bian 2004 ).
In conformity with market transition theory, thanks to the transformation from planned economy to market economy, the human capital ROI of China gradually increases while the rate of return for political capital gradually decreases (Nee 1989) . By contrast, much of the literature emphasizes that China's social transformation is a process of double intensification including reallocation and market mechanisms reflected in the simultaneous increase in return on revenue for political and human capital, instead of an inversely proportional relationship (Walder 1995; Bian and Logan 1996) . In China, human relationships, social networks, and interpersonal interactions are usually the main approaches to bearing, providing, and drawing support from the redistribution of power, which is also known as political resource (Akos 1994; Lin 1995) . In this way, the higher the resource content of a social network, the greater the income returns that accumulate will be (Bian and Zhang 2001) . On this basis, we speculate that, as a special social capital, the value of occupational interaction in cities will continue to have the ability to absorb external resources for the long term. Based on the above theories and the large corpus of empirical literature about the social capital labor market (see Zhang et al. 2004; Zhang, 2011a; Chen and Fan 2011) , we propose hypothesis 1.
Hypothesis 1: Both internal and outward interaction in workplaces contribute to personal income improvement for urban residents.
As mentioned above, outward interaction brings external social resources from other units. Compared with internal interaction, therefore, its resources have greater heterogeneity. In other words, external resources represent a higher power range as well as non-redundant and updated work information (Lin 2008) . Thus, it can be further speculated that influences of outward interaction on labor market outcomes should be stronger than internal interaction. From this, hypothesis 2 is presented below.
Hypothesis 2: Internal interaction in the workplace has less influence on income than outward interaction.
According to the findings of Zhang and Cheng (2012) , the degree of marketization is able to reduce income effects of potential social capital (attributes such as the upper bound or span of individual social networking, including the New Year Greeting Network 3 ) and mobilized social network capital (e.g., social intercourse on catering). In other words, the higher the degree of marketization, the weaker the effect of social capital. However, as has been mentioned at the very beginning, occupational interactions are different from individual social capital (Chinese New Year Greeting Network; catering network) based on social relationships such as friends and relatives. The relevant reason is that social ties of occupational contacts are established dependent on job demands and post settings, during which self-selectivity will not be too strong (for nonrandom literatures related to social networks, please see Mouw 2006; McPherson et al. 2001) . With this in mind, the degree of "personalization" and "instrumentality" of information and resources transferred by them may become even lower. When compared with social resources based on intimacy networks, however, occupational interaction brings more "specialized" information centering on professional posts or has more influence. In this way, we predict that in departments where the degree of marketization is high, occupational interaction will give rise to stronger effects. Otherwise, in governments and state-owned enterprises with a low degree of marketization, such effects are insignificant. On this basis, hypothesis 3 is put forward. Hypothesis 3: The influence of occupational interaction on income will be stronger in non-state sectors.
Omitting variables: causal inference strategy
The problem of endogeneity is a key bottleneck to social capital studies (Mouw 2003 (Mouw , 2006 . Chen and Fan (2010) generalize four sources of endogeneity bias in quantitative studies of sociology: omitted variable bias, self-selection bias, sample selection bias, and simultaneity bias. In line with the categorization method of Chen and Fan (2011) , the influences of occupational interaction on which we focus on individual results fall into the category of ectogony of "accessed social capital". 4 The endogeneity problem in this category is mainly about omitting variables of ability. 5 That is, it is possible for personal ability (e.g., character and extroversion) to determine occupational interaction and income level at the same time. Considering that abilities are usually implicit and cannot be observed, standard single equation linear regression (e.g., the OLS model of the least square method) or nonlinear regression (e.g., the Logit model) can lead to bias due to the omission of variables. In existing studies on accessed social capital, overseas scholars often adopt the fixed effect model and instrumental variables to solve such issues (Yakubovich 2005; Munshi 2003; Beaman 2008) . By contrast, for social capital researching China, causal analysis on accessed social capital based on a counter-factual framework is work that remains to be completed.
In this paper, this problem is resolved by the first-order difference method based on the assumption of fixed effect. Relying on differences between the independent variable and the dependent variable of an identical respondent in the time dimension, the difference method is adopted to eliminate time-invariant factors other than observations, also known as heterogeneous disturbance items, including personal ability. It is assumed that two-period private data is offered, in which case we can acquire data about "present job" and "first job". First, the corresponding regression equation can be written as follows:
where Y i refers to individual labor market outcomes such as occupational status or the income of a respondent ranking i, X i to vector quantity of a group of exogenous control variables, and α i to respondent heterogeneity that cannot be achieved in physical operations and is regarded as a fixed factor that fails to change with time. The remaining ε i denotes the stochastic error term; X i and ε i are both factors that are able to vary with time.
At two different time points t and t − 1, regression equations are
As just mentioned, α i is the heterogeneity of the respondent and is seen as a fixed factor unchanged with time. Hence, in this model, it is assumed that α it = α i(t − 1) . Equation (2) is then subtracted from Eq. (3) to obtain the following formula:
As presented above, through equation subtraction, respondent heterogeneity α i (such as personal ability that cannot be obtained by practical operations) is removed by means of difference. Under the circumstance that ε it is irrelevant to ε i(t − 1) , unbiased estimation is carried out for Eq. (4) based on OLS.
Data variables: first job and present job
The data for this paper is derived from JSNET2009, initiated by Bian Yanjie 6 and carried out from June to October in 2009 in eight cities including Guangzhou, Shanghai, Xi'an, Tianjin, Lanzhou, Xiamen, Ji'nan, and Changchun. According to the requirements of a multi-layered model, JSNET2009 acquired samples of 7102 residents with non-farm work experience with an age range from 18 to 69. The investigation covered multiple social capital and social networking subjects, such as personal information, job-seeking process, discussion networks, the Chinese New Year Greeting Network, social participation, and social trust. More importantly, data was collected on personal details and labor characteristics for respondents about first and present jobs by means of a questionnaire. First job and present job, as described here, do not signify that workers must have experiences in changing jobs; even though no workplace variation exists, their posts and occupational labor characteristics both change with time, as is recorded by responses to the questionnaire. In addition, in the same post, occupational interaction changes at a specific point of time may lead to differences in individual income. Among those sample residents, therefore, some changed jobs, while others did not, which is not the same as differential analysis in job-seeking process studies that focus on the crowd as samples of job changing. It is very likely for missing values to appear during the collection of multi-phase data with the same subject, and this frequently leads to problems such as small sample sizes and under-representation. As a result, differential analysis has a higher requirement for samples. Given this, the first-order difference analysis in this paper is carried out in two steps based on samples of diverse sizes. The first step is the "benchmark difference model"; based on the typical Mincerian earnings model, it predicts incomes by basic demographic characteristics, investment in human capital, and experience. In a difference model, control variables such as political status, job-seeking methods, and work experience (the number of job changes) that vary with time are controlled for. In comparison, sex (which does not change with time) and a disturbance item of personal ability omitted by the model are both removed by means of difference. Please note that the sample size adopted by the benchmark difference model is up to 6263 (88% in the total sample size of 7102) and they form 12,526 observed values. The second step is the establishment of the "precise difference model". To make analysis results more reliable, more precise variables of work experience (age) and human capital (education degree is permitted to change with time) are employed, together with controls over organization variables (including company type, unit size, and occupation categories) that may vary with time. The sample size used by this model is 2536, and 5072 observed values are correspondingly constituted. Due to the existence of missing values, despite the fact that the sample size of the precise difference model is approximately half of the benchmark difference model, this is still a fixed effect model of the maximum sample size relative to other social capital studies in China. More importantly, as long as the estimation results of such two models are consistent, it can be deemed that sample incompleteness exerts no substantial influence on the results of this paper. Relevant variable descriptions are respectively performed specific to the two models.
Dependent variable
This paper focuses on the impact of social capital that laborers can access and its impact on labor market outcomes. On this basis, the dependent variable is the respondent's monthly income. The section referring to "Professional History" in the JSNET questionnaire gathers information about the respondent's annual income for his/her first job. Pre-tax income for all of the respondent's current jobs are investigated in the section entitled "Work, Income and Welfare," which also gathers information on bonuses other than monthly income and wages as well as other earnings, year-end bonus, etc. After the year-end bonus is divided by 12 to obtain average monthly income, incomes of such three terms (monthly income, bonuses, other earnings, and year-end bonus) are added together, and the result serves as the respondent's income from his/ her present job.
Respondents' first job and present job cover a large span, with the longest interval being 53 years. Using direct difference in incomes from different years is obviously inappropriate, because various factors such as inflation must be taken into account. Therefore, we computerize the consumer price index (CPI) coefficient for each year, with 1951 as the base year (the CPI on 1951 is set as 100). To be precise, the year that corresponds to income for first job is set as the last year of this first job. In the case the respondent never changed jobs and has retired, the corresponding year is set as the year of retirement. If he/she has neither changed jobs nor retired, the corresponding year is set to 2008 (because the data was collected in 2009). The corresponding year for respondents who changed jobs for the first time in 2009 is still set as 2008. For present job, which refers to those who are working, income corresponds to income for 2008; but if the respondent has retired, the corresponding year should be set as the year when they left or retired. Similarly, the year corresponding to respondents whose departure or retirement occurred in 2009 is also set as 2008. In this manner, after converting each sample, comparable income with a benchmark of 1951 is acquired. Finally, due to income skewness, logarithm transformations are conducted for relevant incomes. Considering that the overall income level has gone up since the reform and openingup policy was carried out, except for CPI corrections, adjustments in robustness testing are based on national urban workers' average income level over the years presented in China Compendium of Statistics and China Statistical Yearbook. The average monthly earnings of urban workers in the corresponding province is subtracted from the monthly income data acquired through questionnaires, which signifies that relative income is adopted as the dependent variable to carry out the tests. As our data is from eight cities, and data from the Yearbook uses the province as the unit, such a relative income approach may take in noise. However, it is found that analysis based on CPI calibration and province average wage calibration achieves identical conclusions. 
Occupational interaction
Occupational interaction is the core independent variable in this paper. Data here is derived from measurements on interaction frequencies among respondents and contact objects in work field domain adopted by the questionnaire. Interaction frequencies measured by the questionnaire are classified into "often," "sometimes," "rarely," and "never," scoring 4, 3, 2, and 1, respectively. After adding up interaction frequencies between respondents and personnel in the same unit (superior leaders, junior colleagues, and peer colleagues), the concrete value of internal interactions is obtained. In the same way, through the addition of interaction frequencies with personnel from other units (superior department/unit, subordinate departments/units, and other units), we achieve the value of outward interactions. Please note that, whether internal interaction or outward interaction, child pointers (such as superiors, subordinates, and peer intercourse) are added together instead of carrying out a separate analysis. The reason for this is that independent interactions between superiors and subordinates may stand for seniority and power rank. For instance, inside a unit where leaders have more contacts with subordinates, interaction frequencies among diverse hierarchies can be adopted to avoid such a problem, to directly manifest resources generated by occupational interaction frequencies. 8 In addition, the missing value of occupation interaction variable is processed as follows. If an answer to any of the six questions in the questionnaire is missing, the respondent will be removed from the final analysis sample. Occupational interaction data related to respondent's first job and present job (first occupation and the last occupation) are collected by means of questionnaire.
Control variable
Control variables for this research consist of demographic characteristics, unit characteristics, and occupational stigma.
Demographic characteristics
Fundamental demographic characteristics and human capital variables of respondents are constituted by their sex, age, education level, political status, the number of units the respondents have worked at, etc. In detail, while sex and political status serve as dichotomous dummy variables (M = 1; party member = 1), the age variable describes the age at which laborers began their first or present job, and education level is a continuous variable. 9 Moreover, the square of age is also incorporated into the model.
Unit characteristics
Unit characteristics include the size and nature of the work unit, as well as the job title/technical level and category of employment. Among them, the size of unit refers to the number of staff in the unit, which may be simultaneously associated with occupational interaction frequencies and income. Similarly, unit nature is also taken into consideration and is set as a dichotomous variable. Finally, classified into two categories of state-owned sectors and non-state sectors, the latter is used as a reference group with the value of 0, while the former is 1.
Occupational stigma
In the part of benchmark model, the frequency of job changes is adopted to serve as substitution variable for work experience. During the first job, this frequency is set as 1 uniformly; however, for the present job, the frequency is the actual job changing frequencies of the respondents. In addition, the process by which laborers begin their first or present job is also considered. There are seven approaches to entering the workplace that are identified in the questionnaire: recommendation, individual application, government distribution, government distribution and recommendation, individual application and recommendation, government distribution and replacing parents, and other. "Other" is set as a missing value. All approaches containing the element of "recommendation" are merged into the category of "pulling strings," while the remaining ones are classified as "not pulling strings". In this way, approaches to entering the workplace are divided into two categories: pulling string and not pulling string. While the latter is used as the reference group, values for it and the former are set as 0 and 1, respectively. Concerning the precise model, the category of employment is under further control. Among ten occupations provided in the questionnaire (professionals; head of organizations and units; head of public institutions; head of enterprises; office clerks; commercial staff; service providers; agriculture; people in forestry, animal husbandry, and fishery industry; industrial workers; and unclassified careers), professionals are adopted as the reference group and endowed with a value of 0, and the other occupations are treated as nine dummy variables through processing. Job title and technical level are both investigated in the questionnaire. They are treated as dichotomous dummy variables, with personnel without technical levels (or unskilled occupations) serving as the reference group (value = 1). Furthermore, medium-grade professional titles and advanced technical job titles are combined into administrative staff and given the value of 1.
Analysis and results
Empirical analysis of this research is carried out in three steps. First, the sample of 6263 people is described and analyzed based on the benchmark difference model. Second, the other sample of 2536 people is also illustrated to perform precise difference model analysis. Thirdly, as mentioned in the discussion in literature review, it is widely believed in the academia that the degree of marketization has an influence on the market effect of social capital. Therefore, if market effects of occupational interaction are verified, the performance of occupational interactions in organizations of diverse marketization degrees should be investigated continuously. Thus, interaction item analysis is further conducted to study whether attributes of state ownership and nonstate ownership have any impact on functions of occupational interaction.
Benchmark difference model analysis
In the first place, the analysis described in the first step was performed. Basic descriptions of relevant key variables are given below (see Table 1 ). According to Table 1 , changes in fundamental information of laborers from first job to present job can be found. First, the mean value (logarithm) of monthly income (dependent variable) increases by 0.733, and its standard deviation goes up to 0.772 from 0.653, which indicates that after job changing, the income of this laborer rises on the whole in spite of an increasingly larger income gap. 10 In terms of occupational interaction, both internally and outwardly, the present job has a better performance than the first job. Considering increases in the overall mean value and the standard deviation, the gaps of occupational interaction are becoming greater. In addition, variations in variable values of work experience, political status, way of gaining entry to work, etc. also show that, from first job to the present job, a lot of changes occur to affect the overall characteristics of laborers. Can such variations exert influence on market outcomes for laborers? If yes, what are the influences? Subsequently, key variables were controlled to perform regression analysis. The results are presented in Table 2 . In model 1 of Table 2 , the OLS method is used to estimate the influence of occupational interactions among samples on the incomes of a first job. While the bias coefficient of internal interaction is −0.005, an insignificant negative number, that of outward interaction, is 0.051, which is very significant compared with a statistical level of 0.001. In model 2, such influences are estimated by the same method. It turns out that the bias coefficient of internal interaction is still insignificant, as it is only 0.010, although this is significant for outward interaction (0.057) which is also based on a statistical level of 0.01. It is clear that in an OLS model, internal interactions of laborers seem to have no significant impact on income and outward interactions play a positive role on stabilization. Nevertheless, as pointed out above, due to potential endogeneity problems, the results of single-period regression are not credible. For model 3 in Table 2 , the first-order difference method is utilized to estimate that the bias coefficient of interaction is 0.012 and 0.031 for outward interactions. Both are significant at a statistical level of 0.05 or 0.01. In line with differential analysis results, one unit of increase in internal interaction variations gives rise to a 1.2% increase in income (≈e 0.012 − 1). For outward interaction, when it increases by one unit, the corresponding income will go up by 3.1% (≈e 0.031 − 1). If it is believed that individual heterogeneity is stable when a laborer goes from his/her first job to his/her present job, occupational interactions are deemed to have a certain and positive influence on the income of laborers. Additionally, the influence of outward interactions is almost three times larger than that of internal interactions. In this manner, hypotheses 1 and 2 are both verified preliminarily. In a logical sense, their establishments do not signify specific meanings. For example, variables for the way of gaining entry to work are −1, 0, and 1, standing for variation from pulling strings to not pulling strings, being invariant, and from not pulling strings to pulling strings, separately. Therefore, it represents the degree of "changing as pulling strings" in practice. In robustness analysis, original dummy variables are adopted to perform tests and highly consistent results are achieved
Except for occupational interactions, the impact of other variables on laborer market outcomes is also analyzed based on mode. In model 3, individual heterogeneity is eliminated from the model by means of difference, so that the way of seeking a job is no longer significant. According to Chen et al. (2013) , data from CHIPS2002 is utilized to analyze whether pulling string affects income, and their results also show, using firstorder difference model, that the coefficient of the way of seeking job is insignificant. This is consistent with the findings from this paper, and it is also discovered that the work experience of laborers does not exert any significant facilitation influence on the relevant market outcomes, while political status has a very robust positive effect.
Precise difference model
To guarantee that the data analysis results are reliable, tests are performed at the second step. More control variables are incorporated, including the adoption of the age of the laborer as an experience agent and allowing for changes to education level with time (that is, considering in-service education). Meanwhile, multiple occupational and unit characteristic variables, such as unit nature, unit size, category of employment, and supervisory level, are also further controlled. The sample is thus downsized to 2536. The relevant basic data is presented in Table 3 .
The sample size for a precise model in Table 3 is far smaller than that of the benchmark model shown in Table 1 , in spite of their population distributions being extremely close. For example, in Table 3 , the mean value for monthly income (dependent variable and taking logarithm) at the first job stage is 0.564, with a standard deviation of 0.535. For the present job, mean value and standard deviation are 1.375 and 0.772, respectively. In comparison, they are respectively 0.575 and 0.653 for the first job, and 1.308 and 0.772 for the present job, as presented in Table 1 of the benchmark model sample. It can be seen that there is a minor gap between the basic statistics of monthly incomes based on the two samples. In terms of the main explanatory variables, the mean values of internal and outward interactions during the first job are 9.003 and 5.786, respectively, in Table 3 , which closely follows those of the benchmark model (8.943 and 5.749, respectively). For the present job stage, however, the mean values of internal and outward interactions are 9.137 and 6.625, respectively. They are very close to the mean values for the benchmark model, which are 9.108 and 6.309, respectively. Standard deviations between the two model samples are not substantially different. By comparison, it can be found that no great difference exists among the basic statistics of the core variables in the samples for the two models. As far as variables such as sex, political status, and gaining entry to work are concerned, there are some differences between the two samples. Generally, however, they are nearly identical and thus no longer examined here.
In the samples given in Table 3 , from the first job to the present job, the average age of laborers increases by 11.501 years. The education level, however, only goes up by 0.320 per year. It is obvious that most laborers do not undertake further education after they enter the labor market. The downsizing of the average unit size indicates that, after the transition to the market economy, many laborers flowed into units of smaller scale. Practically, the number of people working in state-owned sectors drops by 440, that is, by about 17%. As in Table 1 , the overall characteristics of laborers from the first job to the present job show enormous change. Analysis results of the precise difference model are referred to next (see Table 4 ), in order to address the influence of such changes on laborers' market outcomes.
First of all, emphasis is placed on the influence of occupational interaction on income. Clearly, the cause-effect patterns in Tables 2 and 4 are almost uniform. In other words, the bias coefficient of internal interaction variation fails the significance test during single-period analysis for first and present job stages; otherwise, the coefficient in the difference model is significant. Comparatively, variations of outward interaction are all significant in the three models, and their bias coefficients are positive. In the difference model (model 3), bias coefficients for internal and outward interaction changes are 0.008 and 0.016, respectively. Namely, one unit of increase in internal interaction variations gives rise to 0.8% rise of income (≈e 0.008 − 1). When outward interaction increases one unit, the corresponding income increases by 1.6% (≈e 0.016 − 1). Both the benchmark model based on sample size of over 6000 and the precise difference model based on sample size of over 2000 achieve consistent results. On the one hand, internal and outward interactions are both beneficial to the improvement in income; on the other hand, relative to the outward interaction, the internal has a stronger promoting function. On this basis, hypotheses 1 and 2 are proved correct.
Marketization discrepancies in the rate of return of occupational interaction
Two interaction items are respectively added into the income models of the first job, the present job, and the first-order difference: the interaction item of internal interaction and the state-owned sector and the interaction item of outward interaction and the state-owned sector. Analysis results are given in Table 5 . It is found that after the addition of such interaction items to first job, present job, or difference model, the coefficient of the interaction item of internal interaction and the state-owned sector is insignificant. However, concerning the models of present job and difference, the interaction item for outward interaction (or variation) and the state-owned sector passes the significance testing with a statistical level of 0.05. The corresponding coefficient is a negative number. This indicates that the influences of outward interaction on incomes in the state-owned sectors are minor, while being rather large for non-state departments. Specifically, according to the present job model, the effect of outward interaction on the non-state sector has a value of 0.047, while it is only 0.015 for state-owned sectors For example, variables for unit nature are −1, 0, and 1, and these represent variation between state-owned and privately owned sectors, which are invariant, and between privately owned and state-owned, respectively. Therefore, if seen as a continuous variable, the difference in the nature of the unit represents the degree of "becoming state-owned" in practice.
In robustness analysis, original dummy variables are adopted to perform tests and highly consistent results are achieved (=0.047 − 0.032). The first-order difference model results show that the effects of variations in outward interaction on income changes in non-state departments are 0.028 and that such a value is only 0.005 (=0.028 − 0.023) for those in state-owned sectors.
To sum up, the market effects of outward interaction in the state-owned sector are Tables 3 and 4 significantly weaker than the effects in the non-state sector. By contrast, as far as internal interaction is concerned, no such significant difference exists in the corresponding market effect. Hypothesis 3 mentioned above is thus verified.
Conclusion
Studies of the labor market of social capitals form an important branch of sociology. However, the majority of the literature focuses on the network of intimacy relationships, such as friends and relatives. The relational network inside the workplace is seldom studied. In this paper, data from JSNET2009 was utilized for empirical analysis on the income effects of occupational income. First, the concept of occupational interaction as social capital was summarized together with the relevant research, so that classifications and measurements about occupational interaction were specifically probed based on previous studies. Second, targeted at the endogeneity problem of accessed social capital effects, the first-order difference method was employed based on an assumption of a fixed effect model to eliminate individual heterogeneity; hopefully, more objective and rigorous judgments can thus be made for labor market effects of occupational interaction. Concerning JSNET2009, data relating to first job and present job were collected in fields of occupational interactions, individual labor market outcomes, and multiple demographic variables. As a result, crucial data foundations were provided for the first-order difference analysis. During analysis, three hypotheses were put forward. Whether the benchmark difference model was based on a sample size of more than 6000 or a precise difference model based on a sample size of over 2000, our analysis results indicate that both internal and outward interactions play positive roles in determining the income of laborers, with the outward interaction being more important. A more critical effect of outward interaction is its reflection of the important values of heterogeneous social resources (Lin 2008) . In addition, this paper also probed the relationship between occupational interaction and degree of marketization. After interaction item analysis, it was found that the interaction item coefficient for outward interaction and the state-owned sector is significantly negative, which signifies that in cities in China, the impact of heterogeneous social resources on income in non-state sectors is stronger than stateowned sectors. Such feature of social capital in the workplace is different from social capital based on personal relationships.
Compared with traditional cross-sectional model results, the casual explanatory power of the analysis and results presented in this paper is stronger; in addition, sample size of the first-order difference is also larger and more robust than in former studies. For example, the empirical studies of Chen et al. (2013 Chen et al. ( , 2014 offers examples of the earliest social capital analysis by means of differential analysis. However, constrained by data size, difference samples in China and Germany only covered 60-70 people, and the corresponding observed values ranged from approximately 130 to 150. Such data was far smaller than that was used in this paper. Our differential study is thus a further expansion of previous analysis. Without doubt, deficiencies still exist in such analysis. First, the factor of urban change is not taken into consideration. Although it is less likely for cities to affect occupational interaction and income simultaneously, cities where individuals live are set to be invariant according to the difference model; in real life, however, the workplaces for first and present jobs may differ. Second, even though the factor of individual ability that does not change with time is controlled for, it still cannot be inferred that endogeneity problems have been solved, because some individual heterogeneity may vary with time and such issues need to be tackled by means of instrumental variables (Chen 2012a) . Third, our data is derived from eight cities in China; therefore, differences may lie in the marketization degree of metropolis and small-to medium-sized cities. Hence, we hope to take advantage of a counter-factual model to analyze labor market effects of occupational interaction more effectively, based on more data. Meanwhile, we also hope that more attention will be directed towards studying social capital in the workplace.
Endnotes
1 The analysis by Li and Tu (2011) , however, utilizes data from two points in time.
Their actual intervals range from 1 week to 1 month; moreover, it is not repeated measurement data. Such data therefore still falls into the category of cross-sectional data, and the problem of reverse causality is thus tackled. But the problem of omitting variables remains unresolved.
2 In literature on the labor market, individual social capital can be classified according to three major aspects (Lin 1999; Mouw 2003; Chen and Fan 2011) . The first aspect is "using contacts". Such studies mainly analyze the impact of contacts used (or not) on individual labor market outcomes. Second, studies on "used social capital" analyze contact users as objects and pay primary attention to promoting the functions of mobilized and utilized resources (e.g., the occupational reputation of a patron) on individual labor market outcomes. The third aspect is about "accessed social capital". Studies that take this perspective focus on the application of quantities and qualities of social resources accessed by respondents. 3 The New Year Greeting Network (Bainian Wang), which means a network formed when Chinese people participate in an intense round of visiting, gift giving, and feasting with family, friends, colleagues, and neighbors in celebrating Chinese New Year (Bian and Li 2001) . 4 Please note that the term "ectogony" does not mean that the social capital variable is assumed to be exogenous or endogenous; rather, it signifies those concepts given by Manski in his classic article about social interaction (Manski 1993) . Sometimes, "ectogony" can also be referred to as "contextual effects". Taking the labor market as an example, if the income of job seekers is impacted by the average earnings of his/her friends, such a phenomenon is known as an endogenous interactive effect; that is, income has an influence on income. In contrast, if the income of a job seeker can be affected by the average education level of his/her friends, this is known as ectogony; that is, income is impacted by other factors (Durlauf 2002) . For similar empirical social capital studies, please see Dumin 1986 and Volker and Flap 1999. 5 Two-way causality is also a potential source of endogeneity bias. However, the inference that high income leads to more occupational interactions is not supported by relevant theories or empirical studies. Consequently, simultaneity problems are not key points of endogeneity on which this paper focuses. 6 Bian Yanjie, Director of Institute for Empirical Social Science Research (IESSR) of Xi'an Jiaotong University.
